development and responses. Much of plant research centres on the model species Arabidopsis, in which we can perform genetic dissection of the structure and function of plasmodesmata, and their contribution to cell-to-cell communication. This has proved a powerful approach in understanding plasmodesmal form and function However, the observation that different plant anatomies have different distributions and forms of plasmodesmata indicates that we cannot understand the full contribution of plasmodesmata and the symplast to plant function by analysing Arabidopsis alone. The key technical and scientifi c challenges before us that relate to plasmodesmal and symplast function are the requirement for single cell resolution in assaying for molecular transport and cell responses, and the identifi cation of the molecules that carry critical information from one cell to another across the different contexts in which plasmodesmata function. With this knowledge we can trace the initiation and spread of a signal through plasmodesmata to discern the scope of intercellular signalling and co-ordination in plants.
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FURTHER READING
Christensen, N.M., Faulkner, C., and Oparka, K. The global demand for restoration has increased orders of magnitude in the last decade, and hundreds of thousands of tonnes of native seed are required to feed this restoration engine [1] ( Figure 1 ). But where are all the seeds required by restoration going to come from? Wild seed resources continue to be depleted by habitat loss, land degradation and climatic change, and over-collection of seed from wild populations threatens to erode these resources further. Ethical seed sourcing for restoration now represents a core issue in responsible restoration practice. Solutions include the introduction of regulatory frameworks controlling seed sourcing from wild populations, the development of seed farming capacity and advancement of seed enhancement technologies and precision delivery systems reducing seed wastage. We estimate, for example, that over 200,000 tonnes of seed are required to revegetate the 3.7 million ha footprint of land degraded by mining in China alone, which is now greater than the land area of the Netherlands [2] . Without a clear understanding of the impacts of wild seed harvesting, many natural areas face a similar scenario to the collapse of the Atlantic Cod fi shery [3] as already depleted 'breeding stock' is removed from the population. However, seeds remain the most cost-effective material for large-scale restoration, given their comparative ease of harvest, portability, ability of sowing to be automated and amenability for cost-effective long-term storage [1] . Seeds also confer restored communities greater genetic diversity and long-term climatic resilience. But, most importantly, seeds are easy to deliver. For instance, a large scale restoration project in northwest Minnesota, USA, can now seed approximately 81 ha of tallgrass prairie per day [4] .
For most plants, seed production represents the culmination of investment in a long series of high-risk events (i.e. fl owering, pollination, seed maturation), and plants may be unable to compensate for sudden losses in seed outputs as a result of harvesting. Overharvesting from wild populations, both in scale and frequency, can lead to altered regeneration dynamics and population declines [5] . Such declines could potentially lead to a loss of resilience for the whole ecosystem, particularly as drying climates are expected to reduce seed production rates and alter seed maturation and seed persistence in soil [6] . The impact of overharvesting is likely to be particularly pronounced for shortlived non-clonal plant species, for which high-intensity annual harvests can increase extinction risks by up to 95% [7] . If species are pushed beyond their adaptive capacity, the adverse impacts of overcollection on wild seed production will become increasingly frequent, and the cumulative depletion of seed resources over multiple seasons may push species with short generation times and narrow bioclimatic niches closer to extinction thresholds.
Additionally, restoration is frequently undertaken in regions where native vegetation has been widely cleared, degraded or fragmented, rendering ecosystems disproportionately prone to the impacts of wild seed collection. Many insects, birds and mammals rely on wild seed sources for nourishment, and erosion of wild seed resources can result in dramatic population declines for granivorous fauna [8] . This impact is likely to be most profound for species with specifi c dietary niches from regions where forage habitats are in decline. We advocate for signifi cant future focus on a range of measures to achieve more ethical seed sourcing for ecological restoration.
The fi rst step in developing more ethical seed sourcing practices is to encourage the implementation of largescale native seed production programs. Seed production areas (SPA) should be founded on robust business models, ensuring their long-term commercial viability, and supported by regulatory frameworks [9] . Examples of SPA providing signifi cant seed quantities for restoration are only currently available in the US and Europe [9] . Crucially, seed farming is not a simple gardening exercise; it requires careful business planning, genetic considerations and agronomic development (e.g., row cropping technology, water and nutrient requirements, pruning and harvesting techniques), and must accommodate local environmental conditions, species, and both regional-and national-scale demand [9] .
Secondly, more effective regulation is required to develop a native seed industry supported by supply standards ensuring integrity of seed quality throughout the seed supply chain, to improve the security of seed resources and phase-out wild collection in favor of cost-competitive SPA. Although wild seed collecting guidelines exist for genetic representativeness and sampling ethics, with a few notable exceptions (e.g., in Germany) they are voluntary, self-regulated, rarely scrutinized and lack cohesion or enforcement by regulatory authorities.
Finally, seed enhancement and precision seeding technologies must be developed and widely implemented to ensure maximum conversion of seed to plants. These technologies include replicable and reliable delivery systems, and seed coating and pelleting technologies to improve seed germination and seedling resilience by delivering germination promoters, microbiological growth stimulants, antipredation compounds and anti-stress agents [10] . High net-worth agricultural production systems have developed approaches to achieve this at vast scales [10] , but these technologies are yet to be widely translated to restoration programs using native seeds. Signifi cant investment and translation research is required to ensure that the application of these technologies to native seeds remains cost-effective.
The most sustainable outcomes will be achieved by developing a robust business model for seed farming where demand for high quality, and genetically appropriate seeds drives restoration investment. This requires a fundamental shift in our perspective of ecological restoration, from remedial actions to a powerful realisable economic opportunity where biodiversity values and economic growth are complementary. For example, the African Wildlife Foundation has incentivised conservation across the continent by supporting economic enterprises with strong biodiversity outcomes, turning wildlife into a local asset (www.awf.org). By employing similar models, the restoration of largescale and highly modifi ed landscapes will provide enduring commercial opportunities in addition to enhancing ecosystem services valued by governments and communities.
